The strain grew at 4-30 8C and in the presence of 1.0-5.0 % (w/v) NaCl. The major fatty acids of strain SM1203 T were iso-C 15 : 0 , iso-C 15 : 1 , anteiso-C 15 : 0 and C 15 : 0 and the main polar lipids were phosphatidylethanolamine and an unidentified lipid. The major respiratory quinone of strain SM1203 T was menaquinone 6 (MK-6). The genomic DNA G+C content of strain SM1203 T was 34.8 mol%. Based on the polyphasic characterization of strain SM1203 T in this study, the strain represents a novel species in the genus Bizionia, for which the name Bizionia arctica sp. nov. is proposed. The type strain is SM1203 T (5CGMCC 1.12751 T 5JCM 30333 T ). An emended description of the genus Bizionia is also given.
The genus Bizionia, belonging to the family Flavobacteriaceae in the phylum Bacteroidetes, was proposed by Nedashkovskaya et al. (2005) to accommodate a Gram-stain-negative, strictly aerobic, heterotrophic, non-gliding, yellow-pigmented marine bacterium. At the time of writing, the genus comprised nine species: Bizionia paragorgiae (type species; Nedashkovskaya et al., 2005) , B. algoritergicola, B. myxarmorum and B. saleffrena (Bowman & Nichols, 2005) , B. argentinensis (Bercovich et al., 2008) , B. echini (Nedashkovskaya et al., 2010) , B. gelidisalsuginis (Bowman & Nichols, 2005) , B. hallyeonensis (Yoon et al., 2013) and B. psychrotolerans (Song et al., 2014) . Five of these species (B. algoritergicola, B. myxarmorum, B. saleffrena, B. gelidisalsuginis and B. argentinensis) were isolated from Antarctic marine habitats including costal seawater, sea-ice brines and amphipods, while other species of the genus Bizionia were isolated from coastal seawater and invertebrates from temperate seas. During a bacterial diversity study of Arctic seawater samples, a yellow-pigmented Bizionia-like bacterial strain, designated SM1203
T , was isolated. In this study, we report the polyphasic characterization of the new isolate and propose that it represents the first Arctic species in the genus Bizionia.
The Arctic surface seawater sample was collected from Kongsfjorden, Svalbard (788 599 N 118 409 E), in July 2011, during the 8th Chinese National Arctic Yellow River Station Scientific Expedition (summer). Approximately 0.8 l seawater sampled was vacuum-filtered through a 0.22 mm membrane filter. The membrane was then suspended in 50 ml sterile artificial seawater and was shaken vigorously for 30 min at 15 8C. The suspension obtained was spread directly onto trypticase yeast extract (TYS) agar [0.5 % tryptone (Oxoid), 0.1 % yeast extract (Oxoid), 1.5 % agar and artificial seawater] plates and incubated at 15 8C for 2-3 weeks. Artificial seawater was prepared with commercial sea salts (Sigma; 3 %). Colonies showing different morphologies on the plates were selected and purified by repeated streaking on TYS agar plates. and Formosa spongicola KCTC 22662 T , were also routinely cultivated on TYS agar or in TYS broth at 20 8C.
Genomic DNA of strain SM1203
T for 16S rRNA gene amplification was extracted using a bacterial genomic DNA isolation kit (BioTeke) according to the manufacturer's protocol. The 16S rRNA gene of strain SM1203
T was amplified by PCR using primers 8-27F (59-AGAGTTTGATCTTGGCTCAG-39) and 1492-1510R (59-TACGGCTACCTTGTTACGACTT-39) (Lane, 1991) and then sequenced by using an Applied Biosystems 3730 automated DNA sequencer. The resultant 16S rRNA gene sequence was compared with those of type strains of bacterial species with validly published names in the EzTaxon-e database using the BLASTN program (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . Phylogenetic trees were reconstructed by the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971 ) methods using MEGA version 5 (Tamura et al., 2011) , with bootstrap analyses based on 1000 replicates (Felsenstein, 1985 ) and Kimura's two-parameter model (Kimura, 1980) . Values of pairwise sequence similarity calculated using the global alignment algorithm were also obtained through the EzTaxon-e server (http:// eztaxon-e.ezbiocloud.net/; Kim et al., 2012 T exhibited relatively high 16S rRNA gene sequence similarity (95.0-95.5 %) with respect to some species in the genera of Flavivirga, Olleya, Flaviramulus, Algibacter, Winogradskyella, Gaetbulibacter and Arenitalea in the family Flavobacteriaceae. However, phylogenetic trees based on 16S rRNA gene sequences inferred by the neighbour-joining, maximum-likelihood and maximum-parsimony methods all showed that strain SM1203
T was grouped into the genus Bizionia and formed a subgroup with B. paragorgiae, B. saleffrena and B. gelidisalsuginis ( Fig. 1 and Figs S1 and S2, available in the online Supplementary Material).
For cellular fatty acid analysis, strain SM1203
T and the reference strains B. paragorgiae KCTC 12304 T , B. echini KCTC 22015 T and F. spongicola KCTC 22662 T were cultivated in TYS broth at 20 8C for 3 days. Cellular fatty acids were analysed by GC (Hewlett Packard 6890) using the Sherlock MIS software (version 4.5 and the TSBA40 database). Polar lipids were extracted as described previously (Komagata & Suzuki, 1987) and analysed further using two-dimensional TLC with appropriate spray reagents including ethanolic molybdophosphoric acid [10 % (w/v), total lipids], ninhydrin (aminolipids) and Zinzadze reagent (phospholipids) (Collins & Jones, 1980) . Quinones were extracted as described by Komagata & Suzuki (1987) and analysed using an LC-MS system consisting of a Dionex Ultimate 3000 HPLC coupled with a Bruker Impact HD mass spectrometer. The genomic
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DNA G+C content of strain SM1203 T was determined by the thermal denaturation method (Marmur & Doty, 1962) using a Beckman DU800 spectrophotometer with chromosomal DNA extracted using the method of Marmur (1961) .
The predominant fatty acids of strain SM1203 T (¢5 %) were iso-C 15 : 0 (25.5 %), iso-C 15 : 1 (20.3 %), anteiso-C 15 : 0 (14.2 %) and C 15 : 0 (5.3 %), with iso-C 17 : 0 3-OH (4.8 %), iso-C 16 : 0 3-OH (3.9 %), anteiso-C 15 : 1 (3.4 %), iso-C 14 : 0 (3.4 %), iso-C 15 : 0 3-OH (2.7 %), summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH; 2.0 %), C 15 : 0 2-OH (1.7 %), C 17 : 0 2-OH (1.2 %), iso-C 16 : 1 H (1.2 %) and an unknown acid with an equivalent chain-length of 13.565 (1.5 %) being minor components (.1 %), showing a profile essentially similar to those of B. paragorgiae KCTC 12304 T and B. echini KCTC 22015 T (Table 1) . However, the proportions of iso-C 15 : 0 and iso-C 15 : 1 in strain SM1203 T were significantly higher than those in B. paragorgiae
KCTC 12304
T (18.3 % for iso-C 15 : 0 and 15.6 % for iso-C 15 : 1 , respectively) and lower than those in B. echini KCTC 22015 T (34.2 and 24.2 %); in addition, the proportion of anteiso-C 15 : 0 in strain SM1203
T was apparently higher than those in B. paragorgiae KCTC 12304 T (2.9 %) and B. echini KCTC 22015 T (8.0 %). Major lipids of strain SM1203
T were phosphatidylethanolamine and one unidentified lipid (L1), with moderate amounts of one unidentified phospholipid (PL) and aminolipid (AL1) and minor amounts of one unidentified lipid (L2), an aminophospholipid (APL) and two unidentified aminolipids (AL2 and AL3) (Fig. S3) . The major respiratory quinone of strain SM1203
T was menaquinone 6 (MK-6). The DNA G+C content of strain SM1203
T was 34.8 mol%, within the range reported for the genus Bizionia (34.0-45.0 mol%).
The temperature (4 and 10-45 8C at intervals of 5 8C) and pH (pH 4.0-9.0 in increments of 0.5 pH units) ranges for growth were determined in TYS broth. For the pH range examination, MES (pH 5.0-6.0), MOPS (pH 6.5-7.0), Tris (pH 7.5-8.5) and CHES (pH 9.0) were added to the TYS broth at concentrations of 50 mM. Growth at 0, 0.5, 1, 2, 3, 4, 5, 6, 7, 8, 9 % (w/v) NaCl was investigated in a medium containing 0.5 % tryptone (Oxoid), 0.1 % yeast extract (Oxoid), 0.5 % MgCl 2 , 0.2 % MgSO 4 , 0.05 % CaCl 2 , 0.1 % KCl, 0.0001 % FeSO 4 and distilled water, supplemented with appropriate amounts of NaCl.
Gram-staining was performed using Hucker's method as described by Murray et al. (1994) . Cell morphology and flagellation were examined using a transmission electron microscope (JEM-100CX II) with cells grown in TYS broth at 20 8C for 3 days. Oxidase activity was detected using commercial oxidase test strips (Merck) and catalase activity was assessed by observation of bubble production in 3 % (v/v) hydrogen peroxide solution. The presence of gliding motility was checked using the hanging drop technique and the ability to produce flexirubin-type pigments was detected by the KOH test (Bernardet et al. 2002) . DNA hydrolysis was determined on DNase agar (Oxoid). The ability to hydrolyse CM-cellulose was examined on MA containing 1 % (w/v) CM-cellulose (Sigma) . Hydrolysis of agar, casein, gelatin, starch and Tweens 20, 40, 60 and 80 was determined as described by Smibert & Krieg (1994) . Susceptibility to antimicrobial agents was examined using the disc-diffusion method on TYS agar (Kobayashi et al., 2003) using Oxoid susceptibility discs impregnated with the following antimicrobial agents (mg per disc, unless indicated): ampicillin (10), carbenicillin (100 U), cephalexin (30), chloramphenicol (30), erythromycin (15), gentamicin (10), kanamycin (30), neomycin (30), novobiocin (5), penicillin G (10 U), polymyxin B (300 U), streptomycin (10), tetracycline (30) and vancomycin (30). Anaerobic growth was tested in TYS broth in Hungate tubes, supplemented with potassium nitrate (0.1 %, w/v), cysteine hydrochloride (0.05 %, w/v) and sodium sulfide (0.05 %, w/v). Other enzymic activities and biochemical properties were tested using API ZYM and API 20NE strips (bioMérieux) following 
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Cells of strain SM1203
T were Gram-stain-negative, non-flagellated, non-gliding, long, thin rods. Anaerobic growth was not observed. Other phenotypic characteristics of strain SM1203
T are given in the species description. Strain SM1203
T could be differentiated phenotypically from closely related species by a number of characteristics, including temperature and NaCl concentration ranges for growth, nitrate reduction, hydrolysis of various substrates, assimilation of carbohydrates and genomic DNA G+C content, as shown in Table 2 . Thus, according to the phylogenetic analysis of the 16S rRNA gene sequences and the results from the chemotaxonomic and phenotypic characterizations, we conclude that strain SM1203
T represents a novel species of the genus Bizionia, for which the name Bizionia arctica sp. nov. is proposed. An emended description of the genus Bizionia is also given.
Description of Bizionia arctica sp. nov.
Bizionia arctica (arc9ti.ca. L. fem. adj. arctica northern, from the Arctic).
Cells are Gram-stain-negative, aerobic, non-flagellated, nongliding rods, 1.8-4.0 mm long and 0.3-0.5 mm in diameter. When incubated on TYS agar at 20 uC for 5-7 days, colonies are yellow, shiny and circular (0.3-1.2 mm in diameter) with entire edges and convex. Oxidase-negative and catalasepositive. Hydrolyses casein, gelatin and Tweens 20, 40 and 80 but does not hydrolyse agar, CM-cellulose, DNA, aesculin, starch or Tween 60. Grows at 4-30 uC (optimum at 20 uC), in the presence of 1-6% (w/v) NaCl (optimum at 2%) and at pH 5.5-8.5 (optimum at pH 7.0). Does not produce flexirubin-type pigments. In API 20NE tests, positive for arginine dihydrolase, acid production from glucose and hydrolysis of gelatin. Does not utilize D-glucose, gluconate, caprate, arabinose, mannose, mannitol, N-acetylglucosamine, maltose, adipate, malate, citrate or phenylacetate. In API ZYM tests, positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase and naphthol-AS-BI-phosphohydrolase but negative for lipase (C14), a-galactosidase, b-galactosidase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-bglucosaminidase, a-mannosidase and b-fucosidase. Susceptible to ampicillin, carbenicillin, cephalexin, vancomycin, penicillin G, erythromycin, tetracycline, novobiocin and chloramphenicol, but resistant to gentamicin, kanamycin, neomycin, polymyxin B and streptomycin. The major fatty acids (w5%) are iso-C 15 :0 , iso-C 15 :1 , anteiso-C 15:0 and C 15:0 . The polar lipids comprise phosphatidylethanolamine, two unidentified lipids, one unidentified phospholipid, three unidentified aminolipids and one unidentified aminophospholipid. The major respiratory quinone is MK-6.
The type strain is SM1203 T (5CGMCC 1.12751 T 5JCM 30333 T ), which was isolated from surface seawater of Kongsfjorden, Svalbard. The genomic DNA G+C content of the type strain is 34.8 mol%.
Emended description of the genus Bizionia Nedashkovskaya et al. 2005
The description is as given by Nedashkovskaya et al. (2005) with the following amendments. Species are oxidasepositive or -negative.
